The Pro-451 to Leu polymorphism within the C-terminal tail of P2X7 receptor impairs cell death but not phospholipase D activation in murine thymocytes.
The P2X family of ATP receptors (P2XR) are ligandgated channels that have been proposed to regulate cell death of immature thymocytes. However, the nature of the P2XR subtype involved has been controversial until recently. In agreement with previous studies, we found that extracellular ATP (ATPe) induces a caspase-dependent apoptosis of BALB/c thymocytes, as observed by DNA fragmentation. Additionally, ATPe induces a predominant caspase-independent thymocytes lysis characterized by plasma membrane disruption. Both responses to ATPe can be induced by a potent P2X7R agonist, benzoylbenzoyl-ATP, whereas P2X7R antagonists, oxidized ATP and pyridoxalphosphate-6-azophenyl-2',4'-disulfonic acid, inhibited the effect of ATPe. These results are further supported by observations where disruption of the P2X7R gene (P2X7R(-/-) mice) completely abolishes thymocytes death induced by ATPe. Interestingly, the natural P451L mutation in the C-terminal tail of P2X7R present in C57BL/6 mice, which impairs ATPe-dependent pore formation in T lymphocytes, significantly reduces thymocytes death triggered by ATPe. Furthermore, we found that P2X7R from BW5147 thymoma cells also harbors this point mutation, accounting for their insensitivity to ATPe-induced cell death. Concentrations of ATPe effective in inducing cell death also increase phosphatidylcholine-hydrolyzing phospholipase D (PC-PLD) activity in BALB/c thymocytes through the stimulation of P2X7R. However, in contrast to ATPe-induced cell death, PC-PLD activation is totally Ca(2+)-dependent. Moreover, the stimulation of PC-PLD by ATPe is not affected by the P451L mutation present in C57BL/6 thymocytes and BW5147 cells, suggesting that cell death and PC-PLD activity are regulated through distinct domains of the P2X7R. Finally, the inhibition of ATPe-induced PC-PLD stimulation does not affect thymocytes death. Altogether, these data suggest that P2X7R-induced thymocytes death is independent of the stimulation of PC-PLD activity.